250 words) 7 We report for first time about tropical seagrass meadows association with mangrove 8 ecosystems and its effect on seagrass population dynamics off India in Andaman Sea. Two 9 sites of Neil island, i.e. site 1, associated with mangroves and site 2 without mangroves were 1 0 selected. Quadrat sampling (n=5) were used to collect sediment and seagrass samples.
Islands (Fig.1) has a tidal amplitude of 2.45m, 26.28 to31.67°C of temperature range and 1 1 2 salinity between 32 to 35 ppt. Two sites; one with seagrass beds adjacent to mangroves 1 1 3 (Rhizophora apiculata) and the second without mangroves were selected of Neil island were 1 1 4 selected (Fig.1b,c) . The two sites were 1000 m apart and were separated by dead coral 1 1 5 patches. The habitat configuration of this site is dominated by mangrove Rhizophora 1 1 6 apiculata in the high tide range, followed by seagrass beds of Thalassia hemprichii and surrounded by dead coral patches in the low tide water mark (Fig.1b) . The island is suitable habitat for seagrasses (T. hemprichii) and mangroves (Nobi et al., 2010) in the 1 2 0 lagoon area as observed in the current study site. Sediment cores (n=5) were collected from each quadrat where seagrass was sampled 1 2 2 using 5cm diameter and 10 cm long plastic core. Sediments were collected in plastic bags and 1 2 3 were oven dried at 60°C for 72 hours before sieved for grain size fractions. The meadow density and biomass, the rhizome growth and production, the 1 2 7 morphometric characteristics of the plants, the population age structure and derived 1 2 8 population dynamics (long-term average recruitment, present recruitment and population 1 2 9 growth rates) of plants were characterized between the two sites. Reconstruction techniques, Quadrats (n=5) were collected from two separate sites of T. hemprichii within a depth 1 3 4 of 0.5m during low tide. We used a quadrat of 20cm 2 and a hand shovel to dig out seagrass 1 3 5 samples up to 10 cm depth. From each quadrat seagrass leaves, rhizomes and roots were 1 3 6 collected in plastic bags and brought to the lab for further analysis. The sediment was 1 3 7 carefully rinsed off to prevent the modular sets disconnecting from each other and to keep the Calliper. The canopy height of T. hemprichii, i.e., the leaf length of the longest leaf from the 1 4 5 sediment to the leaf tip was measured using a ruler (Mckenzie, 2007) . The percentage cover 1 4 6 of the seagrass was estimated from the area covered by seagrass from the total quadrat area. The leaves, vertical rhizomes, horizontal rhizomes and roots were separated and dried for 48 1 4 8 h at 60º C for biomass and production estimates. The age of T. hemprichii shoots was estimated by counting the number of leaf scars 1 5 0 on the vertical rhizomes plus the number of leaves in each shoot multiplied by the leaf running average was applied to filter short-term seasonal variability and the difference in the 1 5 5 number of vertical leaf scars between two consecutive length modes was counted. The modes 1 7 1 2005). The recruitment for the current year of sampling (R 0 ) was estimated using the method The species vertical and horizontal rhizome elongation and the population recruitment rates were obtained considering all replicates in each site. The t-test for the difference 1 7 9 between two regression lines was used to compare the vertical rhizome elongation rates as 1 8 0 these are equal to the slopes of the linear regression between age and size of rhizomes. One -way ANOVA was used to test the significant differences between T. hemprichii 1 9 1 density, biomass, morphometric features, growth and production estimates between the two 1 9 2 sites. All data was pre-checked for normality and homogeneity of variance. Data were log 1 9 3 transformed when normality and homogeneity of variance was not achieved for raw data. Tukey's post hoc analysis was used to test the significant differences (p<0.05). Data are 1 9 5 presented as mean and standard error (S.E.). Sediment grain size analysis indicated both sites with (site 1) and without mangroves 1 9 8 (site 2) were sandy, whereas very small fraction (2.86±0.07%) of silt was observed at site 1 1 9 9 (Table 1) .
Density of T. hemprichii at both sites were significant and different, exception was 2 0 1 apex density. Both shoot (2741.3±97.3 no m -2 ) and apex density (350.43±66.5 no m -2 ) of site 2 0 2 1 were 2.1-fold and 1.5-fold higher than site 2 ( Fig.2a ). T. hemprichii reproductive density 2 0 3 was significant and 1.2-fold higher than site 2, while the reproductive effort at site 1 (2.7%) 2 0 4 was 1.7-fold lower than site 2 ( Fig.2b ). Morphometric features of T. hemprichii between the two sites were significant and 2 0 6 different for various measurements of leaves and rhizome length, whereas no significant 2 0 7 differences were observed for canopy height, number of vertical rhizomes per shoot and 2 0 8 internode length (Table 1 ). The number of leaves per shoot ((3.98±0.01 no shoot -1 ) was 2 0 9 higher at site 1 than site 2. Interestingly the average leaf length of T. hemprichii at site 1 2 1 0 (10.57 ± 0.21 cm) was 1.1-fold lower than site 2, whereas the leaf width at site 1 was 1.2-fold 2 1 1 higher than site 2 (0.62±0.03 cm). However, the canopy height and percentage cover of T. hemprichii between the two sites were slightly higher at site 1 compared to site 2. The leaf 2 1 3 elongation rate of T. hemprichii was 1-fold higher at site 2 compared to site 1 (0.41± 0.01 cm 2 1 4 y -1 ). The number of vertical rhizomes per shoot, the rhizome length (both vertical and 2 1 5 horizontal) were 1-fold, 1.2-fold and 1-fold higher at site 2 compared to site 1 respectively, 2 1 6
whereas the internode lengths of both vertical and horizontal rhizomes were similar between 2 1 7 both sites (Table 1) .
1 8
Biomass of T. hemprichii between the two sites were significant and different except 2 1 9 for below ground biomass ( Table 1) . The above ground (AB) and below ground (BG) 2 2 0 biomass at site 1 was 2-fold and 1-fold higher than site 2 (AB-113.74± 1.76 g DW m -2 ; BG-2 2 1 9 423.56± 5.23 g DW m -2 ) respectively. Higher above ground biomass of site 1 contributed to 2 2 2 2-fold higher AB:BG ratio at site 1 than site 2 (Table 1) .
The vertical rhizome elongation rates were significantly different between the two 2 2 4 sites (Fig.3a) . The vertical rhizome elongation rate of site 1 was 1.4-fold lower than site 2 2 2 5
(2.22± 0.11 cm year -1 ), whereas the horizontal rhizome elongation rate of site 1 was 1-fold 2 2 6 higher than site 2 (9.58 cm year-1) (Fig. 3a) . The rhizome (vertical and horizontal) 2 2 7 production rates of T. hemprichii between the two sites were significant and different 2 2 8 ( Fig.3b ). Site 1 was recorded with higher vertical and horizontal rhizome production. The 2 2 9 vertical rhizome production of site 1 was 1.3-fold higher than site 2 (112.65±19.5 g DW m -2 2 3 0
year -1 ), whereas the horizontal production rate of site 1 was 1-fold higher than site 2 2 3 1 (98.94±13 g DW m -2 year -1 ) (Fig.3b ).
3 2
The plastochrome interval of T. hemprichii, i.e. the number of days to produce one 2 3 3 leaf was different for both sites, with 25.49 days for site1 and 26.78 days for site 2 (see supplementary data), that resulted in production of 14.31 and 13.62 leaves per year ( Table   2 3 5 1). Interestingly, the average shoot age of T. hemprichii at site 1 (0.85±0.03 year) was lower 2 3 6 than site 2 (0.88±0.04 year), whereas the longevity of shoots at site 1(3.30 years) was 1.1-fold 2 3 7 higher than site 2 (Table 2 ). No significant differences were observed for long-term average 2 3 8 recruitment (R) between both sites (Table 2) . However, R of site 1 was 1.3-fold higher than 2 3 9 site 2 (0.85±0.29 year -1 ). The present recruitment (Ro) rate of T. hemprichii population 2 4 0 sampled for the current year at site 1 was 1.2-fold higher than site 2 (0.97 year -1 ). However, 2 4 1 the difference between R and Ro for site 1 was 1.5-fold lower compared to the difference 2 4 2 between R and Ro for site 2 (0.12), resulting in higher population growth of T. hemprichii at 2 4 3 site 2 (0.12 year -1 ) than site 1(0.08 year -1 ) ( Table 2) . Contrastingly, the age frequency The ecological-interlinkage between seagrass ecosystems with mangroves are The sediment grain size fraction at both sites were similar with higher percentage of 2 9 2 sand content, whereas site 1 associated with mangroves was observed with higher silt content 2 9 3 (Table 1) , which indicates about influx of fine grain size fractions from mangrove ecosystem 2 9 4 (Kathiresan and Alikunhi, 2011) that were detained in the seagrass ecosystem. Saying that, T. hemprichii is mostly found within coral rubbles with sandy sediments due to weathering of Total density (shoot + apex) was higher at site 1 compared to site 2 (Fig. 2a) , which 3 0 9
indicates better growth rates of T. hemprichii when associated with mangroves. Total density
in our results were 4.6-fold (site1) and 2-fold (site2) higher than previously obtained results 3 1 1 for ANI (Savurirajan et al., 2018) . This contrasting differences in density can be due to the The reproductive density at site 1 was higher than site 2 (Fig.2b) , whereas the 3 2 7
reproductive effort was higher at site 2, which indicates about the increased reproductive reproductive density of T. hemprichii for ANI and India.
3 4 0
The number of leaves per shoot and the number of leaves produced per year (Table 1) 3 4 1 derived from plastochrome interval for site 1 (25.49 days per leaf) was higher compared to 3 4 2 site 2 without mangroves, which suggests the T. hemprichii meadows being associated with internodal length (0.52±0.01cm) and vertical elongation rate (2.22±0.11 cm y -1 ) which were 3 5 5
higher at site 2 compared to site 1. Increase in vertical internodal growth is an essential 3 5 6 mitigation feature of T. hemprichii to avoid sediment burial, which has been observed for T. hemprichii meadows globally (Cabaço et al., 2008) .
The mean horizontal rhizome length at site 2 was also higher compared to site 1 3 5 9 (Table 1) , which indicates about the need of spatial migration of the meadow towards a more 3 6 0 suitable habitat away from the breaking waves, but this meadow migration was not supported 3 6 1 by higher horizontal rhizome growth rate (Fig.3a) . This contrasting morphometric feature and 3 6 2 rhizome growth rate can be a result of dead coral patches that surround the T. hemprichii 3 6 3 meadows at site 2 (as observed during the field sampling) and hinder the meadow migration. Contrasting to site 2, site 1 with mangroves were observed with lower horizontal rhizome 3 6 5 length (Table 1) but increased horizontal elongation rate (Fig.3a) , that can help the T. The canopy and percentage cover of T. hemprichii at site 1 was higher that site 2 3 7 3 (Table 1) , though the average leaf length of T. hemprichii at site 1 (10.57 ± 0.21 cm) was 3 7 4 lower than site 2 (12.28 ± 0.18 cm), the canopy height was higher at site 1, which indicates sand wave breakage and presence of these meadows in shallow waters makes it more difficult 3 7 7
for the plants . Biomass followed the similar pattern of density with higher above ground and below 3 7 9
ground biomass at site 1 compared to site 2. The higher above ground biomass is a result of and their linkage to fisheries and fisheries management. Food and Agriculture 5 0 1
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